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The proposal that was the basis of the AFOSR grant had the

following objeotives:

I* To test the assumption of madmisation of expected utility.

2. To toot the assumpt1o that the impact of a speech depends

only on which proposal it endorses.

3. To test the assumption that each negotiator speaks with a

fixed probability.

4, To desisn a model that deals with negotiations in which majority

(rather than unanimous) agreweent is required.

5. To define optimal negotiation strategies.

6. To consider training expert negotiators*

It is quite instructive to view the aooplishments of the first

two years of the project in light of these objectives* As is perhaps

often the case with exploratory research. our accomplishments were

a result not only of work on these objectives, but also of new goals

that emerged as the original objectives were followed.

Original objectives

Not all of the six original objectives wer pursued with equal

intensity. It beame soon obvious that in order to test some of the

assumptions of the model, several other assumptions had to be taken

oare of through experimental design. Thus instead of investigating

the assumption that the probability of speaking remains fixed (Assumption
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3), an experLiental design was fornulated in ivhich the order of speakin.

wias fi-.ed and each neotiator had to speak wbenever it ,as his turn.

To facilitate the t.. of the assu .iption that the Lipact of the

speech depends on which proposal is endorsed (and not, for exaiple,

on who is endorsin, it), an "abstract" design vas utilized side-by-side

with the "spoken" design: in the abstract design the negotiators'

speeches were redcced to an endorse.ient of the proposal, while in

the spoken design, the negotiator was allowed to say whatever- else he

wished,

Of the rei ning objectives :rost effort went into deter.Linin

the optinal strategies of negotiation. The analysis of the data

showed that "tounness," as -easured by the average requested payoff,

was t crutial strate-ic variable: the subject who was toujh (made

few concessions and hence had a high average payoff) in the first

experiment he participated in, was very li!.el ' to be tough also in

the subsequent experiments; touihness was shown to be related to

certain personality variables (see below); and toughness was strvongly

related to the outcoae of the session. The main findins about

tho optinality if toughness as a stratefy are shown below:

Groqws Considered r TA r

Groups in vyhioh agreeient
--. 27 485

was reached

All groups -. 14 .07 6

,otioe that toughness is an optimal strategy only in a qualified

maes if a session ended in an aerewent, then those whc were tou3h

tended to receive high payoff (rTp :a.27). Aowever. the Gessions
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with tough negotiators tended to break down, as shown by the coefi z1en

r A =-014, thus indicatini dysfunctional aspects of toughness. In

fact, the data suZeest that the 67ood" and the "bad" aspects of

toughness tend to cancell each other out: when the zero payoff

acoruing to negotiators in case of nonagreeient was tacen into account.

there was no si-,nifican relationship between toughness and payoff

(rTP = .07).

The timing of an endorseaent was another strategic consideration

given detailed attention. It was shown that our ;aodel of negotiation

predicts that the most recent speeches carry aost weight and the data

fully supported this prediction. The strategic l.iplication of this

fact seems to be, among other things, that the negotiator who speaks

last has the best chance of swinging the outcome his way and that,

therefore, it ay be wrth his while to atte&pt to secure for hiaself

the right of the last speech. The conclvsion. incidentasUy, co on-

sensical as it ;iay souind, is contrary to soie social psychological

work t Iat hjpothesios that t>ie first spech is .ost inf!'icutial. £he

work concerninS the reconcy effect is described in a forthcoming

publication (see below).

In pursuing the second objective, it was found that the iipact a

speech has on a negotiator does not depend only on the payoff that

the negotiator is promised., but also on the payoff that the opponent

sfor himself. If negotlatorls payoffs and those of his

opponent are in conflict, then the negotiator tends to react to

oppwnnt% low offers by high demands and as opponent increases his

oters, thlb negotiator lowers his da2Ands. If, however, two n.;otiators

are '"natural allies" in the sense that their payoff functions are

similar, then reverse relationcp tends to holdo a high offer .leads to
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to a iigh as.ian. Just how these fincin-s can be best taken into

account theoretically is bein, investi6 ated at the tLae of writin,,.

Te first objective of the project was pursued but differently

than orijnally anticipated. The original intention was to test

eopirically the assumiption that negotiators aiay;s try to iax--dize

their expected utility. But it beca.e clear that it is better to

view this assumption as representing a point of viev;, a fra.:ework

within wici the ne-otiation process is understood and analyzed,

rather than a u ' jicL. ,opodition. .- , t,, pe r, teztLin

this assau-ption bocause the development cf alternative .oc els of

negotiation, wocels that do not iiake this assuaption. In particular,

several stochastic -.iod Is and a ,aodel fashioned after Uichardson's

model of the ans race were fonulated and are bein, tested (see

below).

The last objective, the training of expert negotiators, was

followed in two ways. .7irst of all, it was observed that the parti-

cipation in the experLents theiselves did much to give the subjects

certain degree of expertness, both as indicated by their introspective

reports and by the fact that the session which was the second or

third for the subjects was more likely to end in an agreement than

their first session. Secondly, certain very simple strate;ies

were developem and sone subjects were instructed in their use. One

of such strateies, for example, was the strategy of endorsing the

proposal that was (unkown to the negotiators) the "fair" outcotae

of the session: a specially selected subject was instructed in

some sessions to "push" that proposal in the early stages, Vhile

in another session he was instructed to push it in the late part



of the session. rhe subjects experienoed no difficulty In fofloving

sruch instructions,

~Jew Objectives

As our experiet~oe with the msodel, the e~.''rtadthe

g~athering~ of the data -rew, some obje~tives th.z'. -o-aid not have

been anticipated earlier began to em1erge* Perhaps the iiost significant

ohan.;. in our plans was the shift fromt testing our miodel as a wnole

to testiie, it part by part, and to for~ulatin, alternative '.iodels,

As our w~ork with the mo~del proceeded, it soon bec~ae clear that

the maost crucial assumption was the assuwption deal1.nZ with subjective

probability&

AI

vh'kre
(t+l) 1Iif f is endorsed at ti.ns t+1

(2 A t 0 otherwise

To test this assu;ption and to test it independently fro.a the

astiptin that each subject maeiodnss his expected utility (the

product v p 0 where wvt is the subject's payoff associated with

proposal f) a speIfic xrental design ies developed. In this

design M negotiator, unker n to the rest, played the role of a

aeditori his payoff was the same for al proposals but it varied

Idt tim so that the eaWlr the session teminatedn the aore money

he received. Lh.us Ldle -ediator M~s .itivV- to wnk for an early

agmamhto no atter *hat agre~st It wMy happen to be, It is

perhaps olear that the mediator was. aoood in to our model.

sp oed &Ia to awis t his subjective probability as given by the

above equations.



,o test ,Ihether the ..ediator actually behaves as specified by

the above equations, the model was used to rAake predictions concerning

t-ie behavior of the ediator in subsequent rounds. And it was at this

point that we discovered that the model implied the 'recency effect,'

i.e., that the ..eciator will always have a bias towards endorsing

thle proposal that was last to be endorsed. As is shown in a forth-

co&in. publication (see belo'i), the .aediators behaved precisely as

predicted by the nodel, the recency effect was found to exist just as

expected.

These findings -ave full support to eq. (1) but eq. (2' was left

untesteu, for values of ,\other than those given in eq. (2) also

i ply the recency effect. In fact. evidence soon be~an to emerge

sugesting that eq. (2) is not plausible. Of this evidence the strongest

is the fact that with eq. (2) our iodel i-iplies that nesotiators will

eithsr agree on the proposal one of thew prefers iost at the beginning

of the session, or else no agreanent will be reached at all. This

implcation is iaplauslble since it neans that the negotiators do not

aake any concessiC¢a -- a result contrary to the very definition of

ne 6otiation. W'nsequently eq. (2) was riodified so that bec&ae a
f

function of the number of previous endorseaents: the :ore often

certain negotiator endorsed f prior to t~ie t. the snaller was > f.

ly, this fashion, repeated endorsemaents of the same proposal by the

same neotiator were assumed to have a declining reinforcement value,

until, if repeated often enough, they became negatively reinforci g.

In other words, the new eq. (2) i.lied that after .iany repetitions the

point is reached when further repetitions are viewed by opponents as an



evidenca that the ropeatedlj endorsed proposal will no; 'e ,nar.J,.ously

accepted, su-. enorsei.ents -ause the subje,-tive rolabilltl pf

decrease.

It was at this point that we decided that alternative -o.dls Of

neotiation should 'e for. ulated and explored. The reason was ta:

we intended to create a sixple aodel o.1' neotiation, it the Just

described .odification of eq. (2) ,ade our nodel fairly co,,1plicated.

before we ,ent into testin3 this .aore co :ple- :oiel. ve felt, we

s.aould .ake certain that there are no simple alternatives, :-urtner-

.ore, -.e ere encounterin, soe probleas in testin, our .1oels. .'or

exhpale, it was difficilt to ecide what wo_ d be the best way in ,.ic',

the oodness of fit between the i odel am- the data can be .ested, since

our 4 odul jade predictions in, ter.s of expected u.ilityr, a variable

that cannot 6e ieasured epirically.

A .new conception of negotiation 6ean to e. er ,e as a result of

these considerations. As an alternative to our original vodel,

we uegan to explore a .iodel that views nesotiatior as Consistin;

basically .o tuo sore-or-less distinct ptses. 1,e early piase Is

esseitially a "reactive* process 4dth "he saze for.ial properties as

the .do',aruson't nodel of the ar.s race, the late p;iase a _a-e ia the

Yon .4eu.mafn and mor;enstern serse.

ie advanta 3e of the now conceprion was Uiat its adequacy was

quite easy to test e. .piriaally and iat. as a result, it proved to

lead to considerable insi.hte into nerot-iaton itself. .dchardson's

-wdel is forzally equivalent to a .multiple regression equation, and

h ,nce thoe coefficients Ot .he .wdel can be estted q.iite easily Sv

standard statistical procedures. rhe theoretical as well as the
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experiental work on the new model is in the beginiirn stages at the

time of writing, but someprommising results are already available.

Preliwinary analysis of the data suggests that a negotiator does not

relate to all opponents in the saie way, that he tends to relate to

his "natural allies" in a different way than to his Onatural opponents"

(see above).

Parallel with these new theoretical interests, we developed a

new practical interest: to what extent is it possible to predict the

behavior of a negotiator from his personality traits? As was mentioned

already, the degree of "toughness" werged as an important strategic

variablo. Is it possible to predict the degree of toushness from

existing personality questionnairos? 'i most significant results

were obtainc-1 by using the California Person&lity Inventory:

Independent Variable "Dependent Variable: ' Toughness In
1 st session 2nd session 3rd session

Self-control -. 16 -. 27 -. 21

Tolerance -.-15 -.23 -. 20

Good Impression -,18 -.16 -. 15

Achievwent via Conformity -. 09 -. 36 -.29

Achievement via Independence -. 25 -.16 -.16

Intellectual Zfficiency -. 10 -. 25 -. 10

Ae -. 16 -. 21 -. 13

Toughness in 1st session,, -- .32(.28*) .28

Toughness in 2nd session .32(.28*) .50(.47*)

Toughness in 3rd session .28 .50(47*) --

Partial coefficient of correlation



Althou-h the abcvie results are only prelL.Ltnary. being based on oniy

9) subjects, certain interesting conc.jusions are suggosteds

1 * As rn.ationed above, the subject who is tou,h when he serves as

a subject for the first timie tends to be tough also when he

3ervres the second and third time (coefficients .32, ,28, and,50)).

2s, The tough subject has person'ality that would in our culture be

evaluated as Oundesirable." Tough subjects are neither hbocialiovd

nor uiature (first three -ows). nior a". they particularly "Intell±.gent"

(rows 4.

3. Although personality does have an effect upon the way a subject

negotiates, learning in the experiments has an oven stroinger effect:

the coefficients in the brackets G2a8, .47) are partial co-

efficients,* resultingg after all the personality variables have

boon controlled for. The fact that these coefficients rem~ain

high suggests that learning alona accounts for ziraih of the nego.

tiating behavior# This conclusion is further supported by the
2

fact that R a*.16 for the first session~ (whon personal-I1,y

variables only are used to predict toughness), while for the

second session(wher. toughness during the first session is also

used) R2 .2 29, for the third session (when toughness during both
2

the first "n the second sessiorn is used) R a .35o

Pablications

The project and its results were highly publicised durinG the

Srant pseod. The principal investigator read a paper at the metings

of the rddwest 3ociolo~ical Society In April of 1963 and at the meet-

ings of the Amrican Sociological Society in Auguet of 1963, In
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addition, he taught a Summer Se4inar at Princeton University (June 18 -

July 27, 1962) and a Seminar on dathematical iodels at the :orthwestern

University (jpring 1963.4), the matheatical ,wodel of negotiation being

a subject of extensive discussion on both occasions. Finally, the

model as discussed at Faculty colloquia at the Northwestern University,

University of Pittsburgh, and the University of Hawaii.

In addition to several anuscripts in progress, two papers were

accepted for publication durinr the -rant periods

Otomar J. Bartos, "A Model of Negotiation and the Recency ffect,"

3ocio , Sept. 1964.
Otomar Je 3&artos, "A .. odel of Negotiation and Scas Experimental

Evidence," in: F. .iAssarik and P. Ratoosh (Eds.), LAI Wtica,

mCmlolAtioe In 3ehAvioral Scieiice, Homewood, Ill,,: R.. Je. .rwing

co,, 1964 (Fall)

HonolW,. Hawaii, July 20, 1964. 01~&Y~ T6 bG Jc*s'
Otoaar J. Bartos

Principal Investigator


